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SECURITy CLASIFICATIO4 OF THIS PAGF(Wh-n Idke Enfe,.d)

Structural stability analyses performed for this report indicate
that the factors of safety are below recoemended values for all conditions
studied. Safety factors fall to critical levels when the dam is subjected
to severe loading conditions (such as flood flows or ice loading).

Using the Corps of Engineer's Screening Criteria for the review of
pillway adequacy, it has been determined that the dam will be overt'pped

.y all storms exceeding 23% of the Probable Maximum Flood (PMF). St 'lity
Inalyses indicate that the dam would be unstable if subjected to the pth
of overtopping which would result from one-half of the PMF. Since air-over-
topping induced failure would significantly increase the hazard to loss of
life downstream of the dam, the spillway capacity is adjudged as "seriously
inadequate" and the dam is assessed as "unsafe,non-emergency."

Immediately upon receipt of this notification, a system for pro-
viding around-the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed. An emergency action plan for the
notification of downstream residents should also be developed. S

3 riths of L C'f:t- of notification of the owner, investi ratio;,s into
-eficiencies on -1 5 o-ructure should L2 cc;menced. Studies of t-e

structu,-al stabilit" i!;c luding subsurface investigations are nec ssary. In- -
t obtained s .u, he incorporatcd into a detailed stbility evalu-

.:r. Additional 1:yc'olcic/hydraulic invcstLgations are alto r.~eded to find
L.ched to currc-ct t.e spillway inadequacy. These studies soiuld be performed

.n ccnjunction witn t r stability analysis tc determine the proper mitisating
.;2aures needed in resporse to the seriously inadequate spillway assessment.
__medial measures d.eed necessary as a result of these investigations should-c completed within 19 r.cnths.
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PREFACE

This report is prepared uoder guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines nay be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In revieving this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was Lowered or drained orior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might other-rise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
ins;ections can ursafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maxiin
flood" for the region (greatest reasonably possible storm runoff), o-r
fractions thereof. Because of the magnitude and rarity of such a stor.
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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Phase I Inspection Report
National Dam Safety Program

Name of Dam: Cold Spring Dam (Upper)
(I.D. No. NY-I06)

State Located: New York

County: Putnam

Watershed: Lower Hudson River Basin

Stream: Foundry Brook

Date of Inspection: April 22, 1981

ASSESSMENT

Visual inspection of this dam did not reveal conditions which con-
stitute an immediate hazard to human life or property. However, the dam has
some deficiencies which require further engineering investigations.

Structural stability analyses performed for this report indicate
that the factors of safety are below recommended values for all conditions
studied. Safety factors fall to critical levels when the dam is subjected
to severe loading conditions (such as flood flows or ice loading).)

Using the Corps of Engineer's Screeing Criteria for the review of
spillway adequacy, it has been determined that the dam will be overtopped
by all storms exceeding 23% of the Probable Maximum Flood (PMF). Stability
analyses indicate that the dam would be unstable if subjected to the depth
of overtopping which would result from one-half of the PMF. Since an over-
topping induced failure would significantly increase the hazard to loss of
life downstream of the dam, the spillway capacity is adjudged as "seriously
inadequate" and the dam is assessed as "unsafe,non-emergency."

Immediately upon receipt of this notification, a system for pro-
viding around-the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed. An emergency action plan for the
notification of downstream residents should also be developed.



Within 3 months of the date of notification of the owner, investigations into
the deficiencies on this structure should be commenced. Studies of the
structural stability including subsurface investigations are necessary. In-
formation obtained should be incorporated into a detailed stability evalu-
ation. Additional hydrologic/hydraulic investigations are also needed to find
a method to correct the spillway inadequacy. These studies should be performed
in conjunction with the stability analysis to determine the proper mitigating
measures needed in response to the seriously inadequate spillway assessment.
Remedial mfasures deemed necessary as a result of these investigations should
be completed within 18 months.

Several other deficiencies were noted on this structure. These
deficiencies should be corrected within 12 months of the date of notification
of the owner. Among the required actions are the following:

1. Deteriorated and cracked concrete on the main dam and spillway
section should be repaired.

2. Large trees growing at the downstream toe at the left 'nd of
the dam. should be cut.

3. A program of regular maintenance, including periodic clearing
debris from the spillway, should be established.

eore Kochief, Dam Safety Section
New York State Department
of Environmental Conservation

NY License No. 45937

Approved By: Col. W. M Smith Jr.(
New York District Engineer

Date:__ _
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Phase I Inspection Report
National Dam Safety Program

Cold Spring Dam (Upper)
I.D. NO. NY-106

#213-1004U Lower Hudson River Basin
Putnam County, New York

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authori tXThe Phase I inspection reported herein was authorized by the Department

of the Army, New York District, Corps of Engineers, to fulfill the re-
quirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of the
dam, to identify deficiencies and hazardous condition, to determine if
these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Cold Spring Dam (Upper) is a laid up stone and concrete dam with an
overflow spillway located at the right end of the dam. The dam is 270 ft.
long and about 22 feet high. lhe crest width of the dam is 9 feet. The
spillway section is founded on bedrock and consists of four openings of
varying width. The first two openings, starting from the right end of
the dam are each 7.7 feet wide. The next opening is 5.2 feet wide and
the final opening is 5.8 feet wide. Each of the openings are about
2.5 feet high. Openings are separated by piers which vary from 1.1 to
2 feet in width. These piers support a 6 inch thick concrete foot bridge
across the top of the spillway. The spillway discharges down a bedrock
outcrop directly into the Cold Spring Lower Reservoir.

The structure has a low level outlet (reservoir drain) which is assumed to
be a 12 inch diameter pipe, passing through the dam. The valve for this
pipe is located in a rectangular concrete manhole in the reservoir. A
short concrete bridge provides access between the dam crest and this man-
hole. The control mechanism for the valve is on the top of this manhole.
The outlet for this pipe is submerged in the lower reservoir.

b. Location
This dam is-located off Lake Surprise Road in the Town of Philipstown.
It is approximately one mile west of New York State Route 9 and about 3miles north of the Village of Cold Spring. The Cold Spring Lower Reser-

voir is located immediately downstream of this reservoir.
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c. Size Classification
This dam is 22 feet high ard has a storage capacity of approximately
88 acre-feet. Therefore, the dam is in the small size category as
defined by the "Recommended Guidelines for the Safety Inspection of
Dams."

d. Hazard Classification
This dam is classified as "high" hazard due to the presence of the Cold
Spring Dam (Lower), two homes immediately downstream of that dam, and
several other houses located near the stream channel approximately
one mile downstream of the dam.

e. Ownership
This dam is owned by the Village of Cold Spring, whose mayor is
Mr. Ronald A. McConville. His address is Cold Spring, New York 10516.
His office telephone number is (914) 265-3611.

f. Purpose of Dam
This dam was originally constructed to impound water for the West Point
Foundry. It was purchased by the Village of Cold Spring in about 1925
to provide an additional water supply. It continues to be used for this
purpose.

g. Design and Construction History
This dam was reportedly constructed in about 1840. Since the composition
of the structure is practically identical to that of the Lower Dam, recon-
structed in the late 1930's, it is believed that modifications to this
structure were made in the late 1930's as well. Minor modifications were
made around 1960. These included refurbishing the gate control-mechanism
and patchwork of the concrete.

h. Normal Operating Procedures
There are no prescribed operating procedures for this structure. Water
is discharged into the Lower Reservoir based on water supply requirements.

1.3 PERTINENT DATA

a. Drainage Area (acres) 464

b. Discharge at Dam (cfs)
Spillway - Water Surface at Top of Dam 247

c. Elevation (USGS Datum)
Top of Dam 649.4
Spillway Crest 647

d. Reservoir - Surface Area (acres)
Top of Dam 11.1
Spillway Crest 9.2

-2-
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e. Storage Capacity (acre-feet)
Top of Dam 88
Spillway Crest 61

f. Dam
Type: Laid up stone dam covered with concrete
on crest and upstream face
Dam Length (ft.) 270
Crest Width (ft.) 9

g. Spillway
Type: Uncontrolled broad crested weir; divided into
four segments which are separated by bridge piers;
section width varies from 7.7 feet to 5.2 feet;
all sections about 2.5 feet high.

Weir length 26.4

h. Low Level Outlet
Type: 12 inch diameter pipe (assumed size) which
outlets at downstream toe; concrete manhole at
upstream face contains valve controlling flow through
pipe; valve stem extends to top of manhole; access
to.manhole via bridge from dam crest.

Control: Valve is reportedly operational.

-3-
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

TheCodSring Dam (Upper) is located in the Hudson Hills segment
of the New England Uplands physiographic province of New York State.
These hills,commonly known as the "Highlands of the Hudson", are
composed of crystalline rocks similar to those in the Adirondacks.
The Highlands, which trend northeast-southwest, have been eroded
to form very rugged terrain with summit levels reaching 1000 feet
above sea level. Bedrock in the area consists of gneiss, quart-
zite and marble from the Precambrian era ( more than 570 million
years ago). A review of the Brittle Structures map of New York
indicates that there are two faults within one mile of the dam.
These are both fault traces but no further information was
available.

Surficial soils in the area consist of glacial drift from the
Wisconsin glaciation.

b. Subsurface Investigations
No records of any subsurface investigations performed for this
structure were available.

2.2 DESIGN RECORDS

No design records could be ldcated for this structure. The
composition of this structure is similar to that of the Lower
Dam, which is laid up stone and concrete. It is believed that
this dam was reconstructed at about the same time as the Lower Dam.

2.3 CONSTRUCTION RECORDS

No construction records were available for this structure.

2.4 OPERATION RECORDS

No operation records were available for this structure.

2.5 EVALUATION OF DATA

Data used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from mea-
surements taken during the visual inspection. Since no plans
were available, the measurements made during the inspection were
used to perform analyses required for this report.

-4-.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Cold Spring Dam (Upper) was conducted
on April 22, 1981. The weather was clear and the temperature
was in the fifties. The water level at the time of the inspection
was slightly above the spillway crest elevation.

b. Dam
This dam is composed of laid up stone with concrete covering the
crest and upstream face. While the concrete was generally in
satisfactory condition, there were several areas where some de-
terioration was noted. The worst of these areas was a 25 foot long
segment of the upstream wall at the left end of the dam. There
was extensive spalling on the downstream face of this wall and
water was seeping through the base, onto the crest apron ( see
photographs). There was also some deteriorated and cracked con-
crete noted in the vicinity of joints on the upstream face at
the left end of the dam. Several other cracks were noted which
extended through the wall. Many of the joints and cracks had been
patched to reduce further deterioration.

The downstream face of the dam appeared to be in satisfactory
condition. There were a few missing stones and the overall align-
ment was fairly regular. Since the downstream toe was submerged,
it was not possible to determine whether there was any leakage
through the base of the dam. Several large trees were growing at
the downstream toe near the left end of the structure.

c. Spillway
Crackng an voids were noted in the concrete forming the spillway
section. These deficiencies were primarily on the portion forming
the outflow apron. In addition, there was a crack in the wingwall
which separates the spillway section from the remainder of the
dam. lhis crack extended the length of the wall. There was seepage
emerging from most of the length of this crack.

There was some debris blocking portions of the spillway channel.
The relatively narrow spillway openings between the concrete piers
were the cause of this debris accumulation.

d. Reservoir
The reservoir has relatively steep slopes beyond the edge of the
impoundment. Rock outcrops were noted in the upper portions of
the drainage area. There were no signs of soil instability in
the reservoir area.

I
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3.2 EVALUATION OF OBSERVATIONS
Visual observations revealed several deficiencies of this structure.
The following items were noted:

1. Deterioration and cracking of concrete on the main dam and
the spillway section.

2. Seepage through deteriorated concrete sections and joints
in several areas.

3. Several large trees growing at the downstream toe near the
left end of the dam.

4. Debris blocking portions of the spillway channel.

wI
i -6-
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no prescribed operating procedures for this dam. The
valve on the low level outlet pipe is opened when water is needed
for the Village water supply. Water then flows into the reservoir,
formed by Cold Spring Dam (Lower), from which it can be released as needed.

4.2 MAINTENANCE OF DAM

This dam is maintained by the Village of Cold Spring. There is no esta-
blished maintenance plan but work is performed as required by village
personnel.

4.3 WARNING SYSTEM IN EFFECT

There is no apparent warning system present for the evacuation of
downstream residents.

4.4 EVALUATION

The operations and maintenance procedures on this dam are generally satis-
factory. Some increase in maintenance effort is needed to correct defic-
iencies which exist.

-7-



SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining into the reservoir pool was
made using the USGS 7.5 minute quadrangle sheet for West Point, N.Y.
The 464 acre drainage area consists of forested lands. Extensive
rock outcrops were noted in the upper portions of the drainage
area. Relief in the drainage area is steep with slopes of up to
50 percent. Hilltops within the drainage area rise to elevations
of up to 450 feet above the normal lake level.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of this dam was
performed using the Corp of Engineers HEC-l computer program, Dam
Safety version. This program uses the Snyder Snythetic Unit hydro-
graph and the "Modified Puls" flood routing procedure. The spillway
design flood selected for analysis was the Probable Maximum Flood
(PMF) in accordance with the recommended guidelines of the U.S. Army
Corps of Engineers. The PMF event is that hypothetical storm event
resulting from the most critical combination of rainfall, minimum
soil retention and direct runoff to a specific site that is considered
reasonably possible for a particular watershed. Precipitation values
used in the analysis were obtained from the Weather Bureau publication
HMR 33. Soil retention rates selected were an initial loss of 2.0 inches
and a constant loss of 0.16 inches per hour.

5.3 SPILLWAY CAPACITY

The dam has an ungated spillway at its right end. The spillway is
composed of four openings separated by piers which support a concrete
foot bridge across the top of the spillway. The spillway was analyzed
as a broad crested weir with a discharge coefficient which varied
according to the head. The effective length of the spillway was reduced
to account for turbulence caused by the piers. The computed spillway
capacity for the water surface at the top of the dam is 247 cfs.

5.4 RESERVOIR CAPACITY

Surcharge storage capacity of the reservoir between the spillway crest
and the top of the dam is estimated to be 27 acre feet which is equiv-
alent to a direct runoff depth of 0.70 inches over the drainage area.
The total storage capacity of the dam is estimated to be 88 acre feet.

5.5 FLOODS OF RECORD

No information was available regarding the maximum known flood.

141"



5.6 OVERTOPPING POTENTIAL

Analysis using the PMF and one-half PMF storm events indicates that
the dam does not have sufficient spillway capacity. For the PMF,
the peak inflow and outflow are both approximately 1152 cfs. The
dam would be overtopped to a computed depth of 1.12 feet for this
event. For one half of the PMF, the peak inflow and outflow are
both about 574 cfs and the resulting depth of overtopping would
be 0.54 feet. All storms exceeding 23% of the PMF will result in
the dam being overtopped.

5.7 EVALUATION

Using the Corps of Engineer's screening criteria for initial
review of spillway adequacy it has been determined that the dam
would be overtopped by all storms exceeding 23% of the PMF. Stability
analyses performed indicates that the dam is unstable when subjected
to the depth of overtopping resulting from one-half the PMF. An over-
topping induced failure would cause a sudden inflow surge into the
lower reservoir, which then in turn could result in the failure
of the Cold Spring Dam (Lower). Therefore, the spillway capacity
has been adjudged to be seriously inadequate.

4
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual inspection of the dam did not reveal deficiencies which
would seriously affect the stability of the structure. Some
deteriorated and spalling concrete was noted along a 25 foot
long segment of the crest. There were also cracks and voids in
the concrete which form the spillway section. The downstream
face of the dam was in satisfactory condition with a few missing
stones and a fairly regular alignment.

b. Data Review and Stability Evaluation
No plans or construction information could be located for this
structure. The only information available for the p reparation of
this report was data obtained during the visual inspection. Measure-
ments taken at that time were used to develop an approximate cross
section of the dam (see Appendix D).A stability analysis was then
performed using this cross section.

A stability analysis was performed for this report in accordance with
the "Recommended Guidelines for the Safety Inspection of Dams." This
analysis assumed full uplift pressure on the upstream face decreasing
to the tailwater pressure at the downstream face. Ice loading, flood,
and seismic conditions were analyzed. The results of the analyses
are as follows:

Overturning Resultant in Sliding
Case Safety Factor Middle Third Safety Factor

a. Normal Conditions;
Water Surface at spillway crest 1.39 No 1.15

b. Case a.) plus an ice
load of 5000 lb/ft 1.03 No 0.85

c. 1/2 PMF flow; water
surface 0.54 feet over
the top of dam 1.16 No 0.88

d. PMF flow; water surface
1.12 feet over top of dam 1.13 No 0.84

e. Normal conditions with
seismic coefficient of 0.10 1.33 No 0.82

-10-
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The analyses indicates that the factors of safety for overturning
and sliding are below recommended values for all conditions studied.
The safety factors against sliding fall to critical levels when sub-
jected to ice loading or the depth of overtopping resulting from
either the PMF or 1/2 the PMF.

Further investigations are required to better assess the stability
of the dam. Subsurface explorations are required to obtain infor-
mation about the foundation material and the uplift forces. Accurate
cross sections of the dam should also be obtained. Stability analyses
should then be performed using this data. Based on the results of
these analyses, required modifications to the structure should be
made.

c. Seismic Stabilit
This structure is located in Seismic Zone 1. However, a seismic
stability analysis was performed in accordance with Corps of Engineer
Guidelines. The seismic analysis was performed for normal conditions
with the water level at the spillway crest. The results of this analysis
(shown on page 10) indicate that the safety factors against sliding are
below 1.0 when seismic considerations are included.

I
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase I inspection of the Cold Spring Dam (Upper) revealed several
deficiencies. The structural stability analysis performed for this dam
indicates that safety factors are below recommended values for all
conditions studied. Safety factors fall to critical levels when the
dam is subjected to ice loading or the depth of overtopping resulting
from either the Probable Maximum Flood (PMF) or one half the PMF.
Other deficiencies noted, such as deteriorated concrete along the
crest and voids in the-concrete forming the spillway section are
relatively minor in nature.

The spillway capacity for this dam has been rated as seriously inade-
quate since it is not capable of passing one-half the PMF without over-
topping the dam. Stability analyses performed indicates that under
this loading condition the dam would be unstable. Since a failure
of the dam would significantly increase the hazard to loss of life
downstream of the dam, the spillway is adjudged as seriously inadequate
and the dam is assessed as unsafe, non-emergency.

b. Adequacy of Information

The information which was available for the preparation of this report
was extremely limited. Sketches developed from field measurements
were used for stability analysis performed for this report. Some of the
data used for hydrologic/hydraulic analysis was based on estimates as
well.

c. Need for Additional Investigations
Further investigations of the structural stability of this dam are
required. These studies should include subsurface explorations to
obtain information about the dam's foundation a,,d about uplift forces.
This data should then be incorporated into a detailed stability eval-
uation.

Additional detailed hydrologic/hydraulic investigations are also
necessary to correct the spillway discharge capacity inadequacy. These
studies should be performed in conjunction with the stability analyses
to determine the proper mitigating measures needed in response to the
seriously inadequate spillway capacity.

- 12 -



d. Urgency
Ivtigatig ons of the structural stability should be commenced within
3 months of the date of the notification of the owner. Remedial mea-
sures deemed necessary as a result of these investigations should be
corrected within 18 months. Other deficiencies noted in Section 7.2
should be corrected within 12 months of the date of the notification
of the owner.

7.2 RECOMMENDED MEASURES

1. After the structural stability analysis has been completed, approp-
riate remedial measures should be taken.

2. Take mitigating actions as necessary, based on the hydrolologic/
hydraulic Inves+igations.

3. Deteriorated and cracked concrete on the main dam and the spillway
section should be repaired.

4. Large trees growing at the downstream toe at the left end of the
dam should be cut.

5. A program of regular maintenance should be established including
periodically clearing any debris blocking the spillway.

6. An emergency action plan for the notification of downstream resi-
dents should be developed.

4
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PHOTOGRAPHS
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UPSTREAM FACE OF DAM
NOTE MINOR DETERIORATION AT JOINTS

VIEW ALONG CREST OF DAM

-



DOWNSTREAM FACE OF DAM~

DOWNSTREAM FACE OF DAM
FROM RIGHT END OF DAM



OVERVIEW OF DOWNSTREAM
FACE FROM RIGHT END OF DAM

DETERIORATED 25' LONG SECTION
NEAR LEFT END OF DAM -NOTE MINOR SEEPAGE

'-A I ii



UPSTREAM END OF SPILLWAY SECTION

SPILLWAY CHANNEL, NOTE DEBRIS IN CHANNELS



CRACKED WINGWALL ADJACENT
TO SPILLWAY SECTION

GATE CONTROL MECHANISM
TOWER IN RESERVOIR



APPENDIX B

VISUAL INSPECTION CHECKLIST
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:'3-15-3( ?/'8 )

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam CcOL6 -SeRAfg L~AM UPPER
Fed. I.D. # 10(G DEC Dam No. ?Q9 U

River Basin LOU ., Potsoftj

Location: Town P4/P S7"O''J County PU 'At A

Stream Name oQAt t, Y &RO C,

Tributary of

Latitude (N) qjO a&,I . Longitude (W) 7 SoGoN

Type of Dam CajcRFk7-g A~is LA(L\ OP &76 hi

Hazard Category

Date(s) of Inspection q/A _/_/9

Weather Conditions EGoO &CJAJY

Reservoir Level at Time of Inspection Z, e-'edaLP 07 AM

b. Inspection Personnel R,.AJAJ. LYA/'C

c. Persons Contacted (Including Address & Phone No.)

RaP,~ eju 4 k COA/ / 4L~ MA I 'GkI V 4LqG6 OF C046L P AM

COLA SPIRIAte. AJ e Y. I C S(563 I

4

d. History:Date Constructed I_ _ _ ? Date(s) Reconstructed tq '10

Designer

Constructed By

Owner V1-(AG C,04- PAUAJS

~i



(1) Erosion at Contact

(2) Seepage Along Contact

3) Drainage System

a. Description of System NOA

b. Condition of System

c. Discharge from Drainage System

4) Instrumenta" (Momumentation/Surveys, Observation Wells, Weirs,
Piezometeri -. )

.1

It-...



5) Reservoir - "".QSIAT

a. Slopes ~''

b. Sedimentation Maxg i ,A REN-r

c. Unusual Conditions Which Affect Dam ________________

r 6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) Law~p. &~Aff.

CLIVeRAC UcG~eS R6e4cAu 1
b. Seepage, Unusual Growth Lowi~eR SfVi. AieN Uz.A4L

SPEVERAIL LAqR66E s (MEW -rffY 6WME% OF LFr eA,

c. Evidence of Movement Beyond Toe of Dam Ceus. A36~- 66 5ReAJ

d. Condition of Downstream Channel LOcWj1p (R&' EAVIJ(k

7) Soillway(s) (Including Dischar-ge Conveyance Channel)

a. General PICAS LpM~1Tr SP(4~4WAY I13qS Co~tCjd-r& F14r

b. Condition of-%ewm Spillway M CL 8R~IS CAUGN-r &FrWE(AJ

ef~~copc S~ &fr&, r ICAr/) QF G ~ E- k

C4PQCk-S t 5LEEPAG& No7CC- 7 Roeou c C1orM (A, ' JMeJ#,

Se:PAA-re SFP/ &i.A'p 4i-LO'S REfl&AMrCO iA*4\



c. Condition of Auxiliary Spillway N-6Al

d. Condition of Discharge Conveyance Channel LGawyr<. RE EA Pf

3) Reservoir Drain/Outlet

Type: Pipe V Conduit Other

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable Inoperable Other _

Present Condition (Describe): GAYi& " I- & 5-'-ST FAW"II CPEsT

Of II



9) Structural

a. Concrete Surfaces -& GCRACKIG err1P.-/, ~7I&~/~ - *ZL.-OA

qc-o 6;r VeP,-iCAL. 0a87s/zrv Pqc 6 OF "7qjAqP5r Wz (5A Cq&-s r

WA-.~ Cej~or.Ly 9pftL.1Al - SZ.& 5eep'9(SE 7TJRuG4# -rj- 95GM,,dT &

0 At a IA &EA 9,51,if arwar Ai.Es W-Rz M/'ta& 5P4A,v61 A,4Jre

b. Structural Cracking SWIE CkA A-T C,(R5S-r COA&E_-rT -MGS7

&~~ EN 50FAI-L5Tt IJ/ J'A- O AC I~J~7Y

- 4A 6 Sam C~qgc~ 5. Pqc& A-rL /-& r6 15e /g Co&4i: &em,%Y4t

C. Movement - Horizontal & Vertical Alignent (Settlement) _______

A L i 6m#.TArr A PPEA PS *T 186 /'AIP' E UCJLAR

d. Junctions with Abutments or Embankments ROC/r ()/ R16#7 EA.)&- O~

e. Drains - Foundation, Joint, Face _____________________

if. Water Passages, Conduits, Sluices___________________

g. Seepage or Leakage RI4NGAk5 (A



h. Joints - Construction, etc. SEA L-i L 6J/, Yia/r SEALI/M6

i. Foundation Uo gERV'BL "

j. Abutments S4 T IT _;: A c____ P-_

k. Control Gates _ _A_ _ _ __S__V_ __.

1. Approach & Outlet Channels A/A

11. Energy Dissipators (Plunge Pool, etc.) IGuf iff"k.a/p,

n. Intake Structures - aQ-&< Q1- W/7-4 MAAlIGo-f *AOLUA
TrO (3, 7 QQ IQf4. CR~AWA- ZCSVJ LEVEZ OU0-LE~7

L~c-r4 I' E~&-AA~QE~ 7 a 13 lv - AT,'.AC7P0-1'

o. Stability ___

p. Miscellaneous

.- l

. .... .. . ...... ..vA # l I t I. . .. . . . ... . . . m



APPENDIX C

HYD RO LOG IC/{YDRAtILIC
ENGINEERING DATA AND COM4PUTATIONS



CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam c1q _

2) Design High Water
(Max. Design Pool) N/A

3) ACrst SpillwayCrest Gq7 [

4) Pool Level with
Flashboards NIA

5) Service Spillway
Crest VA

DISCHARGES

Volume
(cfs)

1) Average Daily A/A

2) Spillway @ Maximum High Water

3) Spillway @ Design High Water N/A
4) Spillway @ Auxiliary Spillway Crest Elevation Al/A
5) Low Level Outlet Al/A
6) Total (of all facilities) @ Maximum High Water

7) Maximum Known Flood A/
8) At Time of Inspection A/A

93-15-4( 9/80)



CREST: ELEVATION: __ _ _,

Type: C4ACEr CiUe7- Ou. Alt OP '7te/\16

Width: 9 Length: _ _ _ _ _

Spillover CGVCAIC &e75 C14ANI(.-

Location Lc-r FA" ' LArA,

SPILLWAY:

AUXILIARY

L/7 Elevation N/A
C1*NCP-F7g E C/1AA1A!FS Type

VA it t .) /w#r, / Width

Type of Control

V Uncontrolled

Control led:

Type

(Flashboards; gate)

Number

Size/Length

Invert Material

Anticipated Length
of operating service

Chute Length

Height Between Spillway Crest
& Approach Channel Invert

(Weir Flow)

93-15-(9/80)



HYDROMETEROLOG I CAL GAGES:

Type : ____

Locat ion:

Records:

Date -

max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: ____

Method of Controlled Releases (mechanisms):

SLevzeL Cu 'rz-r LAJ/z GA77-r

93-15-4( 9/80)



4,

DRAINAGE AREA: AC ES

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: . _ _ _ _ _ _ _ _ _ _ _

Terrain - Relief: S"-EP

Surface - Soil: *7 /,t 7v /...

Runoff Potential (existing or planned extensive alterations to existing

(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location:

Elevation:

Reservoir:

Length @ Maximum Pool (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)

93-15-, 4(9/80) A



00.15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerly GA-17

PROJECT GRID

JOB SHEET NO. CHECKED BY DATE

C p R /v~ ". 6pp E~-Vlp [A
SUBJECT COMPUTED BY DATE

7- P, 514 W-: PARAA - A- -L 11/10--- -- A -, 0% A' A i : 1

A- 11 r- rr - ) fr i

AA L P

" I I III

C--. - 0,04 U- ..--

---&,T--I----------I 1oik w 7" 9f- lh
f '..,.. L',r/'L _, _

70 - - - - - -- I . - -

Fig .

--------------------------------------------------------------
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00.15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerly GA-17

PROJECT GRID

JOB SHEET NO. CHECKED By DATE

BJCaLT COMPUTED BY DATE

L- 3. 83-

_ - T

71E --2I-

I' 7P I'...

I-

_ * ZsiCIA



00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerly GA-17

PROJECT GRID

JOB SHEET NO. CHECKED BY DATE

CC t Sp i;p k RES -R ~ ~vc, P 09 _ __

SUBJECT COMPUTED BY DATE

M I L Z I J7=I 4. A l

r,, IIi I

_ t', " , ' " s " a,,, ~L LA. _, "

-1 7
-_ -~~' . ,._. . ..x q

- - & vl q - --

I I-

- --
- -. -

-- ! ,AC~L'

---- : --------- -

-- - - - -- - - - -- - - -

- - - - - - - - - - - - - - -
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-- - - - - - -- - - - - - -

'
-- -- -- - -- -- - -- -- -

-- - - - - -- - - - -- - - -

- --I - - - - - I - - -



00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Formerly GA-17
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APPENDIX D

STABILITY COMPUTATIONS

V?



(UPPEA\ 71. 6. No.10 ITq/~7 o _

I 4f

Ecr, oA /Vej. A eRf A ) __ _ _ _ _ _



STRUCTURAL STABILITY ANALYSIS

Analysis was based on approximate cross section, shown
on following page, developed from measurements made at the time of
inspection. A normal analysis was performed, including an overturning
analysis, since the dam has a composite cross section consisting of
both concrete and laid-up stone. Due to unknown foundation conditions,
full uplift was assumed at the upstream toe, decreasing to the tail-
water pressure at the downstream toe.

ANALYSIS CONDITIONS

1. Normal condition; water surface at spillway crest.

2. Same as #1 plus ice load of 5,000 pounds per linear
foot.

3. PMF Flow - water surface 0.54 feet above crest of
dam.

4. PMF Flow - water surface 1.1 feet above crest of
dam.

5. Normal conditions with seismic coefficient of 0.1.



STABILITY ANALYSIS PROGRA4 - WORK SHEET

INPUT ENTRY ANALYSIS CONDITION
l 2 3 4 5Unit Weight of Dam (K/ft3) 0 1 2 3 4 ,

Area of Segment No. 1 (t2) 1 9Z,G  p z . 6 ,

Distance from Center of Gravity 2 14, ', , W
of Segment No. I to Downstream
Toe (ft)

Area of Segment No. 2 (ft2 ) 3 r. 7,,' G7 7, 1

Distance from Center of Gravity 4 9,3 0 a C
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2) 5 (,(i ,/4  /4,' //4 /

Distance from Center of Gravity 6 , - ;
of Segment No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) 7 Z_ Z I Z,

Height of Dam (ft) 8 ZZ Z ?, S .? 5 '-'.S

Ice Loading (K/L ft.) 9 - - - -

Coefficient of Sliding 10 a,,

Unit Weight of Soil (K/ft3 ) "
(deduct 18) 11 O.OS' , .

Active Soil Coefficient - Ka 12 0,3 1 0 - 0 0

Passive Soil Coefficient - Kp 13 3, 3 3 3, - .

Height of Water over 14 - 3..' 3, -

Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 15 - ( /

A . Z .5' -u v, Height of Soil for Passive Pressure (ft) 16 .... ..- -

-Height of Water in Tailrace Channel (ft) 17 3 " ,

/_ O A- Weight of Water (K/ft3) 18 0,06Z ,q.-: .,-4 (, - z ,

AreaofSegmentNo. 4 (fta) 19 Z?.1" -ZS 1z- 2!

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft) 20 I."

Height of Ice Load or Active Water (ft) 46 0
(does not include 14)

Seismic Coefficient (9) 50 - -

RESULTS OF ANALYSIS

Factor of Safety vs. Overturning _ (3 ., I. 6 !.1 , I

Distance Frow Toe to Resultant 3.77 .4Z 1.93 1 GZ

Factor of Safety'vs. Sliding Ill 0.96 01Z 034 0. .
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